1 



25-SOV.'04(D0N) 15:40 



PATENT COOPERATION TREATY 




P. 001 



IfriTERNATIONAL PREUMINARY BXAMININQ AUTHORITY 



To: 



Gowling Ufleur Henderson U.P 
Commerce Court West, Suite 4000 
Toronto, Ontario M5t 1J3 
CANADA 



RECilVED P^""" 

NOV I 5 2004 NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
S0WUN6LAFl£liRH£NDERS0NllP EXAMINATION REPORT 
PATENT DfPARTMENT (pcj Rule 71 ,1 ) 

fky yji ^UmtCA^ 

Date of mailing 

m4n<mth/^ 26.11^004 




Applicant's or BQdnl'fi fl)o (vtarenca 
Ta467521WO 



iniematjonBl oppijcauon No. 
PCT/GAOaX)0960 



IMPORTANT NOTIFICATION 



imamatfonai filing date (day/hipnth^aar) 
25.06.2003 



Prtorfty cJqiB {dsyinQn^&a6 
25.06.2002 



Applicant 



1 . The applicant Is harsby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, it any, establiehed on the international 
application. 

2. A copy of the report and its annexes, if any. Is being transmitted to the international Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau wilt prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each ejected Office by perfomiing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the intamational Bureau with Form PCT^B^DI). 

Where a translation of the internatienal application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the appiioable time limits and requirements of the elected Offices, see Volume II of the 
POT Applicant's Guide. 

The applicant's attention Is drawn to Article 33(5), which provides that the cnteria of noveRy. inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of intemational 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, dartty and support for the claims. 
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1 . This Intfifnatlonai preliminary examination report has bean prepared by this Inlernatlonat Preliminary Examining 
Authority and le tranemiUed to tha applicant according to Article 36. 



2. This REPOPT conaiBtB of a total of 6 sheets, including this cover sheat. 



B This report is also accompanied by ANNEXES, i.e. sheets of itie description. Claims andbr drawings which have 
been amended and are the basis for this report and43r sheets containing rectifications made before this Authority 
(sea Rule 70.1B and Section 607 of the Administrative Instructlona qnder the PCT). 

These annexes consist of a total of 6 sheets. 



3. This report contains indications relating to the following Items: 

I B Basis of the opinion 

II □ Priority 

Hi □ Non-e$tat)llahment of opinion with regard lo novelty, inventive step and Industrial applicability 

IV □ Lacic of unity of Invention 

V S Reasoned statement under Rule 66.2(aKli) with regard to novelty. Inventive step or industrial appllcabiiity: 

citations and explanations supporting such statement 

VI □ Certairi documents cited 

Vil □ Certain defects in the intamatjonai application 
Vlil □ Certain obsen/ations on the international application 
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INTERNATIONAL PREUMINARY ^^^^^ nanno^n 

EXAMINATION REPORT Internatjonal application No. PCTCA Q3flQ960 



I. Bafils of the report 

1 . With regard to the elomentfi of the international application (R$placement sheets which have bean tumishecl to 
the receiving Office in response to an invitation under Article 14 aro referred to in this report as "originally niecf 
and are not annexed to this report since they do not contain amendn}ents (Rules 70. 16 and 70, 17)): 



P^acrlption, Pages 

1 -30 as originally filsd 
Clalma, Numbers 

1 -43 received on 27.05.2004 with letter of 27.05.2004 

2. With regard to the language, all the alBmentB marked above were availabla or furnished to this Authority In the 
language in vvhich the International application was fiied, unless otIienAnse Indicated under this item. 

These elements were available or furnished to this Authority in the foliowing language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 4a,a(b)]. 

□ the language of a translation furnished for the purposes of International preliminary examination (under 
Rule 55.2 and/br 55.3). 

3. With regard to any nuclDotlda andibr amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authonty in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable fomi is Identical to the written sequence 
listing has bean fumiehed. 

4. The amendments have resulted in the cancellation of: 

□ the description. pages: 

El the claims, Nos.: 44-69 

□ the drawings, sheets: 

^* ^ loiVSi^^^i??^" established as if (some of) the amendments had not been made since ihev have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). ^ 

(;i^j;f^^^^nt sheet containing 

aee separate sheet 

6. Additional obsen^tions, if necessary: 
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V. Reasoned statement under Article 36(8) with regard to novelty, Inventive step or Industrial applicability; 
eitationt and explanationa aupporting auch statement 



1. SlctlHineiit 



Novelty (N) 


Yes: 


Claims 






No: 


Claims 


1.33 


Inventive step (IS) 


Yes; 


Claims 




No: 


Claims 


1-43 


induBtriel applicability (lA) 


Yes: 


Claims 


1-43 




No: 


Claims 





2. Citations and explaryationB 
see separato sheet 
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Re Item I: 

Some of the amendments filed with the letter of 27.5.2004 introduce subject-matter 
which extends beyond the content of the application as filed, contrary to Article 94(2)(b) 
PCT. 

The amendments concerned are: 



claim 1: 
claim 14: 



no basis for formula (c) (not disclosed at all) 

the list of oxides given in bracliets is not allowable. Compounds 
used in examples are only disclosed in combination with other 
compounds/ compositions used in the same example. 



claim 21: 



In the text passage given as basis for the claim (page 15. lines B- 
13), the grain size of the particles is said to be less than 100nm. 
grain does not appear in the wording of claim 21 . 



claim 22: 



claims 27,29-32: 



olaim 36: 



Hydrogen storage dsvice Is not disclosed. In the definition of (b) 
no basis could be found for "or the compound thereof" (line 6). 

Metals/compounds used in examples are only disclosed In 
combination with other compounds/ compositions used in the 
same example. The claims are not allowable. 

Original claim 24 is given as basis for new claim 36. said claim is 
not concemed with step (b) of the method as claimed in new claim 
33. 



claims 37.40.42: In the relevant text passages it is not stated that step (b) is 
specifically concemed. 



Ro Item V: 
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1 . Reference is made to the following documents: 

D1 : OELERICH W ET AL: "metal oxides as catalysts for improved hydrogen 
sorption In nanocrystalline Mg-based materials" JOURNAL OF ALLOYS AND 
COMPOUNDS. ELSEVIER SEQUOIA. LAUSANNE, OH. vol. 315. 2001, 
pages 237-242, XP002263119 ISSN: 0925^8386 

D2: OELERICH W ET AL; "Comparison of the catalytic effects of V, V205. VN. 
and VC on the hydrogen sorption of nanocrystalline Mg" JOURNAL OF 
ALLOYS AND COMPOUNDS, ELSEVIER SEQUOIA. LAUSANNE, CH, vol. 
322, no. 1-2, 28 June 2001 (2001-06-28), pages L5-L9. XPQ04243340 ISSN: 
0925-8388 

D3: WO 00/07930 A (UNI V HAWAII) 1 7 February 2000 (2000-02-1 7) 
D4: US-A-4 507 263 (RON MOSHE) 26 March 1985 (1985-03-26) 

2. At least claims 1 and 33 lack novelty over the teachings of documents D1-D4. 

Document D1 (see abstract) is concemed with the preparation of MgH2/(MexOy) 
composites using high energy ball milling. Hydrogen absorption and desorptlon 
kinetics of the nanocomposlte materials are examined. The subject-matter of at 
least claims 1 and 33 of the present application is not novel. 

Novelty objections also arise from D2 (see abstract), D3 (see page 6, lines 23 to 
page 7, line 17) and D4 (see column 3, lines 29-48). 

3. The subject-matter of at least claim 22 does not involve an Inventive step in the 
sense of Article 33(3) PCT. 

Document D1 is regarded to represent the closest prior art. The subject-matter of 
claim 22 of the present application differs from D1 In that a metallic hydrogen- 
absorbing or hydrogen-desorbing substance is additionally present. However, said 
additfonal features are conventional. It is already known that the composites from 
D1 are capable to adsorb/desorb hydrogen. Therefore combination with further 
substances capable of absorbing/desortlng hydrogen would be within the ordinary 
skill of an expert in this art. An inventive step In the sense of Article 33(3) PCT 
cannot be acknowledged. 
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extent the subject-matter of claims 1 ,22,33 to which they refer would fulfill the 
requirements of Articles 33(2) and 33(3) PCT. 
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WlnitisclaimBdia; 

1. A compositioi} of matter having an atoisic oo-oitjinattcm characterized by ono of 
ihd ibllowing fltruomral Ibtmulas: 

(a) ^M+Ml^H-E; 



(b) (M)-H-'-E; 



or 



(c) (M+Ml)^H-E; 

or 

(d) CM)-H-ft 

whcrem: 

M k a metal or metaOoidi or sn alloy thereof, or a coinpound Ibereof, 
Ml is m optional matai difiareot &om Mi or aa alloy thereof or a compound 
theieof^ 

H fa hydrogen; 

E is an alectrondgativo elomaQt; aiid 

hydrogen bonding exists betweon H ami B ta structural fomwlaa (a) mi (b), and 
baweenM and H in afructucal formula (c) and (d)- 

2. The compoaJtiot^ of matter defined in CWm 1. wherein M comptiaes a firat 
combhatfa»i of at least two of the metal or metalloid, or tha alloy Biewfi or the 
compound thereof 
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3. The cott^osMon of matter defined in Qalm 2, wherein the first oombination is 
homogeodous. 

4. The composition of matter ddtfined in Claim 2, whttdn Ibo first comtxmalion ia 
inhomogeoeoitt. 

5. The ccmpo$iticm of matter defined In Any one of ClaimB whemin MI 
coinpri8e8 a second combinoiidu of at Imt tvo of fbc metal or metaUoidi or the dloy 
^ereo^ or the compound tbereoC 

6* The composition of matter defined in Claim 5^ whardn the second oombinB&m is 
bomogeneons* 

7. Ha con^Kiaitloa of matter defined in Clann 5, wherdn flic BBCond combination Is 
inboDiogeQeous, 

g. Tbe conqrasitioii of matter deilqed in Any one of Qaims 1-7, wherein M is 
fiolectfid &Qm the group coneisting of Li, Na, K. Be, Mg, Ca. Y. Sc. Ti. Zt, V, Nb, Ta. 
Pt H Rn, Rh. Qc, Ga. Id, U Ce, Pr. Nd. Dy, Al, Si» and B. 

The composition of matter defined in Any one of Claims U7, whoein M 
comprieesTi. 

10. Hie compodtion of matter defined in Any one of ClaimB l-7> ivhercra M 
cotnpiiaes 2r. 

Ih The cQQpOBition of matter defined in Any one of Claims MO, \rfiflrein Ml is 
aelectedftomfliegronp conaifltingof Cr, Mb, W, Mn, Fe, Co, &, Ni, Cu, Ag. An, Zn, Sn, 
Fb,Sfa.andBi. 



12. The composition of matter defined in Any one of aaima MO, wherem Ml 
compriaes Cu. 





p. 010 



G L H 



007 27.05,2004 



13. The compoflition of raattwr defined in Ai^y one of Clsinis 1-12, wherein B 15 
selected fiom tb« group eoraprisiijg 0. F, N, CI, S, P, C, Tc I, Br and compounds 



14. The composition of matter defined in Claim 13, wberein md compounda thereof 
are selected fifom the group comprising oxidee (e.g., CuOp MgOj NiO, MnO, FeO), 
xutndes, balidea. milpbides and tellgxides^ pboRphides. 

15. The composition of matter defined in Claim U, wherem said compounds thereof 
are lelected ftom CO and NO. 

16. The conapoBition of matter defined in Claim 13, wherem said campoinds thereof 
conpiae confounds coordinated vdtbhydragen atoms. 

17. The composition of m^or defined in Claim 16, whcroia said conq)ounda fbereof 
coordinated with hydrogen atoms are selected from the group comprising wat«-| 
hydroxides, phianols, alcohols^ salts, acids, alkoiddea, thiols, organic acids, salts of 
Gtgmo acids, acid amides, amines, acid halides, alkyl halidea, milphonas, and 
organometalficB. 

18. The compositicm of matter defined in Any one of Claims 1-17, hi partlcnlate 
iK^rm. 

19. The con^ioaition of mate desfioad to Claim 18. whanrin said partienlBte Ann 
compriaes particles having a size less than 100 microns. 

20. The composition of master defined in Claim 18, wherein said particulate foim 
comprises 80% particlea bavteg a si2c less than 50 micxom. 



thereof. 



21. The composition of matter defined in Oahn 18, wherein said particulate fam 
comprises partiQloa havix^ a size less 100 mn. 
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22. A byttogonstorAge device compriaiiiff 

ft metallic substance selected ftom the group consisting oi: (a) a hydride of a 
metal or raetdloid, or an alloy thereof, or a compound thereof, or a homogencons or 
inhomogeneoufl combuisticm of at leaat two of the metal or metalloids Die alloy tbereoC or 
fte coRspomid thcreot or (b) a metal or metalloid enable of absnrliiiig hydrogen to fonn 
a hydride or an alloy thereof or a compound thereof; or an homogeneous or 
inhomoaeneoua combination of at least two of the metal ormetalloid, the alloy thereof, or 
the compound tiieicof, and 

the compoaition of matter defined in any one of Gaims U2l. 

23. The hydxogdn storage device defined in Claim 22, wherein ti)e metallic snbstance 
compriaea a metal hydride. 

24. The bydxog^ atorage device defined in Qaim 23» wherein the metal hydride is 
selected &om the group eompriaing vanadium bydridca, titanium hydddea and hydrides 
of vanadium-titanium alloys. 

25. Tbo hydrogen atoroge device defined in Claim 23. wherein the metal hydride 
comprisea magnesium hydrida 

26. Hie hydrogen storage device defined in Claim 23, wfacrem 1i» metal hydride Is 
selected fixmi the group comiiriBiiig radium hydride and lifhium hydride. 

27. The hydrogen arorage device defined io Claim 23, whomin the metal bydiide 
comimBOfl ifl aelected from the group con^rislng sodium teMhydridoaluminate and 
litUum tetrahydridoalnminate. 

28. The hydros^ storage device defined in Claim 22, v/bacm the metallic snlurtance 
cnmpilsea ameeal capable of absmbing hydrogen to fbrm a hydride. 



29. The hydrogen fltamgo device defined in Claim 28, wherein the metal capable of 
absorbing hydiogan to form a hydride coinpdBBB Ti. 
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30. The hydrogen atomge device defined in Qma 28, wherein the wM enable of 
abfiorbiug liydiogei) to &im a hydride oonpisefi Zr. 

31. The hydmgen ^toiQgd device defined in Claim 28, wheran the metal capable of 
ahfipcrbing bydrogtm to iam a bydrido coippriseB Nb< 

32. Tbfl hydrogen storago deviea defined in Claim 28. wbetein Hat metal oup^le of 
absorbing hydrosen to ftxm a hydride compriaea Mg. 

33. A mdhod for prtpaiing the composition of matter defi^ 1- 
21 comprising steps d£ 

(a) combining (Q a mfitallie aubatance selected from the gtovp conaiatiiig of a 
hydrogenatedi metal or monoid, or an alloy thexeof^ or a compound thereoi; or an 
homogeneous or mhomogeneous cpmbination of at least two of the hydrogenated» metal 
or nLetalloid, or fhe ^Uoy thciieof, or the compoimd thereof, with (ii) a fioume of an 
electronegative elcmfint, to fom a &at Int^ediate; and 

(b) mining the Ihst intarniodiHte to offbct reaction between the motallio 
9ubatance and tho elacttonegotive element 

34. The mediod defined in Claim 33, wheran Step (b) ia earned out in a aubatantially 
ineitenvitODnuinL 

35. The method defined in any one of Claims 33-34, wbc»dn Step ft) is earned out in 
a gaaeouB anvironment having an tnswfficient conflentration of a itdncing agent to 
deleterious rediictiaa of ^ intermediate pmdtict 

36. The method defined in any one of ChamB 33-35, wherein Step (b) is earned out in 
a high energy ball miE 



37- The method deflned in any one of Qaims 33-36, wherein Step Cb) ia parried out in 
the praaenee of a liquid. 
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38. The aothod definecl in Claim 37, wherein fbe liqitid is solected from water, 
BiGohol fln4 mixtuies thereof. 

39, The raethod dcfijicd in any one of Ctaima 37-38, wberoin the tnolar ratia of the 
liquid to the metallic avbstancd ia loas than 1:1. 

4a The method defined in any ana of Clalma 33-36, wherein Stop (b) comprises 
loiQing tho metalKc aubstmce with a gaaeous reagent. 

41. m raothcd defined In Clofan 40, wherdn the pseoiu teagftnt ia adeoted fim fhe 
group comprising hydrogen, wqrgen. cUorino, fluorine Bod nitrogen. 

42. The method defined in any one of Claiis 33-36. whecein Step (b) compiiaes 
milling fte metallic substance with a aolid reagent. 

43. The method defined in aaim42. whaiein (ho aohd leagent ib fletected fiom the 
group comprising a aolid hydrocaAwt. an oxide, a chloride, a fluoride, a sulfide, a 
cariride, a tdhlrid^ an iodide and an dktodde. 
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